Although compression probably has no particular virtue in its own right, two compression techniques are used, each of which increases the rigidity of the fixation. A compression device may be attached to the end of a plate to apply an axial force. Alternatively, a screw or screws may be inserted on the lag screw principle by boring out the proximal cortex so that the screw provides compression between the distal cortex and the head of the screw. A combination of these techniques may be applied to comminuted fractures.
A third method of obtaining rigidity is a modification of the reaming technique described by Kuntscher in 1962. The Swiss medullary nail is made in a slotted tubular form, and is flexible, elastic, light and relatively corrosion-proof. At some Swiss centres there is reluctance to advocate intramedullary nailing for tibial fractures in the belief that these fractures can be fixed in simpler and less dangerous ways. It has been stressed that we are engaged on a reappraisal of the present situation, and our experience is far too limited to draw any definitive conclusions. We feel justified, however, in drawing attention to some of our early impressions, particularly regarding tibial fractures:
(1) The operation is time-consuming and sometimes difficult. We would advise all who consider embarking on these procedures to visit one of the Swiss clinics.
(2) The type of tibial fracture most commonly met with in our practice differs markedly from the typical 'ski' fracture. The crushing element so commonly present in vehicular accidents is not always immediately apparent. Herein lies a danger.
(3) It is the practice in Switzerland to use automatic suction drainage for all operation wounds to prevent htematoma formation and to reduce the danger of infection. We advocate caution in this respect for tibial wounds, having found that the powerful vacuum may prejudice the circulation of the skin flaps. (4) Both surgeon and patient may be tempted to take risks because it is sometimes difficult to judge when union has occurred. The feeling of wellbeing in the affected limb is such that in spite of explanations and warnings, two patients have arrived at our clinic three or four weeks after operation carrying a crash helmet in one hand and a pair of crutches in the other! (5) Patients have reacted favourably, particularly those with experience of conservative methods. They are appreciative of the early return of painless function in the injured limb, which often permits resumption of work much sooner than might otherwise have been the case. We have all been guilty of dismissing glibly the drawbacks of plaster treatment, the weight of the plaster and general discomfort, the forced immobility and the anxiety of the patient who 'does not know what is going on inside'. (6) We have been much impressed by the use of rigid fixation for pseudarthrosis. (7) We consider the instrumentation excellent and would stress that the various devices are not 'gimmicks' but necessary adjuncts to the satisfactory performance of the operation. We would draw attention particularly to the cortex screw, one of whose many virtues is the hexagonal socket in the screw head allowing it to fit on to the screwdriver without any special holding appliance.
Mr K T Heskethl (Royal Naval Hospital, Haslar)
Rigid Fixation ofFractures by Compression Platinga Pilot Study
The operative treatment of fractures is a controversial subject in which, broadly speaking, there exist two main schools of thought, one in favour of internal fixation and another which does not support this form of treatment.
Seventy years ago Arbuthnot Lane (1894) clearly perceived what was desirable but did not realize all the practical problems, some of which still cause concern. Since that time much effort has been directed towards overcoming these difficulties but major advances in thought and technique have not been universal, so that examples of operations can still be seen which are almost unchanged from those performed at the turn of the century. This unfruitful activity has inevitably contributed to the considerable disrepute of this operative technique.
At the end of 1965 Surgeon Commander Pugh and I became influenced by the work of a group of Swiss orthopidic surgeons who had formed a study group and had developed practices which they hope will come to influence open-fracture treatment. Their intention is not to propagate the indiscriminate use of internal fixation, indeed they emphasize that open-fracture treatment is a serious business; it is major surgery and must not 'Present address: Portsmouth Royal Hospital be mistaken for an easy way to treat fractures. It is a technique neither for the inexperienced nor for those who will not accept that it makes demands on time and senior personnel. The Swiss emphasize that modern treatment should have regard not only to the functional restoration of the limb but also to the person within his environment.
Internal fixation is a valuable aid to rehabilitation but can only be justified and satisfactory when the fracture is entirely controlled in a way which allows early pursuit of active function after surgery. Such control follows rigid fixation of the components to re-establish a cohesive skeletal support, and is supplemented by fastidious reduction even of small fragments, especially in fractures near to or directly involving joints. With conservative care it is recognized that to obtain a satisfactory functional result the reduction can be less than anatomical but once open fixation is embarked upon, superior standards are required if a superior result is to be obtained. drew attention to the improved results which followed rigid plating but he achieved these in part by increasing the size of the plates to which considerations of bulk and wound closure set obvious limits. He also set out to show that conventional splintage used merely to prevent visible deformity should be regarded as very low-standard fixation which again may attract much of the criticism levelled at the concept of fixation in general. More recently Lettin (1965) concluded from an experimental series that rigid internal fixation results in increasing the strength and stability of fractures much more rapidly than in similar fractures treated in plaster.
Accepting, therefore, that if primary healing can be achieved there may be advantages from good internal fixation on mechanical grounds, we originated a pilot scheme at the beginning of 1966. We are now able to reflect on the work of eighteen months as a basis for the future. Definitive conclusions are not to be expected in such a short period, but one or two observations can be permitted.
In general, the management of fractures of long bones, apart from the shaft of the tibia, is not controversial but it is perhaps significant that in eighteen months we have had no serious postoperative complications and no instances of delayed union in this general group. The femoral shaft was secured with compression plates, preferably using two at right angles, but we continue to prefer intramedullary nails whenever possible, and the Swiss nails were used for fractures more distal than those usually treated by Kuntscher nails in this country.
Fractures of the tibial shaft present special problems. Nicoll (1963) stated that in his care the results of conservative treatment of the fractured tibia were so good that it was difficult to imagine that they could be improved upon by internal fixation. Certainly operations for internal fixation of the tibia have a sinister reputation and, influenced by what we have seen, we were previously disinclined to plate the tibia. Not surprisingly it is in this group that we have met with our anxieties. We have been concerned on several occasions by reddening of the skin over the shin in the early post-operative period. This phase passed without overt infection and seemed to have had an ischamic rather than an infective basis. Nevertheless, the condition could imperil primary wound closure which we believe to be most important.
The ischemia may be due to the initial trauma to the soft tissues and perhaps occurs sometimes under plaster, but operation is clearly an added hazard. At least in part we are satisfied that this difficulty can be reduced by exposing wounds without bandages at an early stage and by using suction drainage with care, for each may reduce the blood flow to the skin edges. The application of compression plates to curved bone surfaces may cause the fracture to open up on the opposite side so that where pronounced curves are present two plates are necessary. Despite the overall metallic appearance, the method succeeds.
We admit that some of our tibial fractures may appear to have been overtreated when judged by conventional British standards, but this is inevitable when evaluating a method of treatment and we might prefer to be more selective in future. Notwithstanding this reservation there have been no cases of serious delay or failure of union and this must be recognized as a strategic success. Several of the compound injuries have required lengthy recuperation but they have gone on to unite and, despite this extended period, the patient has benefited by being active, with mobile joints, and able to bathe, wear shoes and socks and above all see what is going on.
We have made no distinction in compound injuries, subscribing to the view that it is often in this group that complicated and badly comminuted fractures occur, often accompanied by severe soft-tissue injuries. Provided that bone infection can be prevented, final function of the limb as a whole may be better after internal fixation and in cases of multiple injuries the management of the patient as a whole is often made easier. This policy so far has produced no dis-asters. It is recognized that the major drawback is the possibility of sepsis. However, fractures do not simply become infected, they are contaminated and more often than not this is due to controllable errors. Even in compound fractures an analysis of cases of real sepsis has shown that the hazard of infection is no longer an over-riding objection and we would sympathize with McLoughlin (1956) who said that good internal fixation can act as a protection against infection by the prevention of small movements at the fracture site. Muller et al. (1965) concluded that emergency internal fixation performed under ideal conditions does not seem to increase the danger of the complications to which all compound fractures are prone. On the contrary, their experience shows that post-operative infection occurs less frequently than after conservative treatment and that the functional results are considerably better. Some of the Continental schools have been ahead of us in this matter for some years but, of course, they insist that injuries of this sort are always treated by senior staff.
We have encountered infection. The only serious case followed the insertion of an intramedullary nail for delayed union in a compound fracture of the tibia that had been badly plated in a foreign hospital. The infection was controlled by antibiotics, incision and drainage, followed by delayed primary suture of the wounds after five days. There has been complete resolution to which the rigidity of the fixation undoubtedly contributed. If the fixation is not rigid a result like this may not be obtained because the combination of loose metal and sepsis is not a happy one. After compound injuries we have had one or two cases in which a pin-hole sinus has persisted but where there have been no signs of frank infection. The fractures have gone on to union and once this has been achieved removal of the metal has been followed by healing of the sinus.
One of the aims of internal fixation has always been to minimize the overall period of loss of function, thereby exposing another problem. Once immobilization is discarded, there remains the task of restraining patients from incautious early weight-bearing and, in general, progress to weight-bearing should be little different from that in patients treated in plaster. In this respect interpretation of X-rays is less easy for when a fracture is held rigidly, bony healing proceeds without much formation of visible external callus which is often the response to movement, although some does result from stripping of periosteum by the initial injury. We have had three patients break their plates following premature weight-bearing. The fractures have had to be re-secured but fortunately they have gone on to unite satisfactorily. At least one of these could have been prevented had it not been the patient's wish to defer his appointment one week. The X-rays showed callus beginning to form, an indication that rigidity was no longer maintained, and a protective plaster cast would have been used for a month or six weeks. As he already had full joint movement this would not have mattered.
We have always advised the routine removal of metal twelve to eighteen months after insertion except in the elderly. This stems from a desire to allow bone to recover its normal physiology. If a segment of bone is rigidly supported by metal girders over a long period, loss of trabeculation may be observed and stress fractures can occur above or below the segment if it is continually deprived of its normal elasticity. We have also been careful to remove metal wherever practicable in young people, partly because we have no knowledge of its effect if left in for a long period.
We have begun only recently to remove compression plates and we have become aware that a small proportion of patients seem to be irritated persistently by the presence of the metal. This applies only to the tibia, but minor soreness, reddening or swelling may either remain throughout the period of fracture healing or may appear some months after the initial operation. The condition settles down entirely after removal of the plate and screws, which may be seen to be blackened. I believe we should consider the routine removal of metal at a much earlier stage than we do at present, that is as soon as the fracture is seen to be satisfactorily united.
We are not entirely satisfied with our tibial fractures. There have been no catastrophes or cases of non-union, but one would be mistaken in thinking that compression plating provides all the answers. We are conscious that the fracture patterns commonly met with in our practice differ from the typical 'ski' fracture which our Swiss friends see so frequently. Both the nature of the fracture and the condition of the soft tissue pose different problems after vehicular accidents. Nevertheless at this stage our relative inexperience must be taken into account.
It has been observed that in rigidly plated fractures there is a reduction in the amount of fibrous tissue and cartilage between the bone ends during healing and that the basic process of bone repair may be modified so that fibrous tissue is ossified without the intermediate formation of cartilage. This is reflected in the response of a pseudarthrosis to rigid fixation. We have had to deal with a number of patients who were referred from other parts of this country and abroad after their primary treatment, and among these was always a proportion with fractures which had failed to unite and who required secondary surgery.
During the period under review bone grafting was discontinued and either compression plates were applied or rigid intramedullary fixation was achieved without disturbing the pseudarthrosis in either case. This produces bony union and eliminates those undesirable features previously associated with the management of these patients such as prolonged plaster splintage and delay in recovery of joint and soft-tissue function. Within two weeks of operation the patient can be exercising in the remedial pool. It is particularly pleasing to see the response of pseudarthroses to rigid fixation and this, together with the absence of indigenous examples of non-union, gives rise to optimism that some problems of bone union can be overcome.
Major General P R Wheatley recalled the high incidence of sepsis in the plating of fractures of the tibia in military practice over a five-year period. This sepsis had followed further trauma inflicted on damaged soft tissues in which the blood supply was already precarious. He thought that conservative treatment should be practised wherever possible. The speakers had themselves indicated that the technique of compression plating called for special skill and experience and he considered that it should therefore be confined to special centres.
Surgeon Captain J Watt said that the question of wound breakdown had been raised following the time-consuming operative procedures involving the insertion of a considerable amount of metal. He had become interested originally in the technique of the Association for the Study of Osteosynthesis (AO) because it offered the prospect of rapid mobilization of joints which had been immobilized in plaster following gunshot wounds and road traffic accidents in patients serving abroad who were invalided to the United Kingdom following initial treatment. A number of these patients had had other injuries which, for instance, affected the quality of skin available for a cross-leg flap, so that he had been very sensitive about wound breakdown following operations on the tibia. One or two of these patients did have a small serous leak which, in the past, had heralded wound breakdown. Whenever this had followed the AO technique, he had resorted immediately to hyperbaric oxygen therapy at two atmospheres and had seen rapid healing in every case. He would therefore support the suggestion that temporary local ischoemia was responsible for delayed wound healing in these cases.
